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* NOTICES * 



The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The construction drawing listing device containing a decision means determine the dimension of each part of the 
member which shows the dimension and the cylinder of each part of a wall which have been recognized from plan data based on 
the recognition result of a recognition means recognize the member which shows a door, the fittings of an aperture, a wall, and a 
cylinder?and the aforementioned recognition means as the value which defined beforehand, and a creation means create detail 
drawing based on the recognition result and the value which were determined of the aforementioned plan data and the 
aforementioned 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention starts a construction drawing listing device, and relates to the construction drawing listing 
device which recognizes members, such as a cylinder and a wall, from the plan data especially created by CAD etc., and creates 
the detail drawing for construction automatically. 

[0002] ^ 

[DescjdptionjDf the Prior Art] The plan created by CAD is divided roughly in Qgene ral drawing p refer to the drawing 5 ) and 
Retail draw ing^refer to the drawing 6 ). Although each drawing consists of the fittings or a cylinder, a wall and a door, and 
art-aperture etc., with detail drawing, an exact dimension, the frame of a finish line and fittings, etc. are finely expressed by 
general drawing to stopping at simple member representation. In order to create detail drawing by CADconventionany, the time 
which must add fine representation in detail by the care force on the basis of general drawing, and an input takes was huge, and 
was inefficient work. 
[0003] 

[Problem(s) to be Solved by the Invention] It is the purpose that this invention obtains the construction drawing listing device 
which c an create automatically the detail drawing used for construction from s imple member representation of general drawing 
in consideration of the above-mentioned fact. 
[0004] 

[Means for Solving the Problem] A recognition means to recognize the member this invention indicates a door, the fittings of an 
aperture, a wall, and a cylinder to oe from plan dafa Tn order to attain the above-mentioned purpose, Ajl^cisuniJDa^jiaa to 
determine the dimens ion of each part of the member which shows the dimension and cylinder of each part of a wall which have 
been recognized based on the recognition result of the aforementioned recognition means as the value defined beforehand, and a 
creation means to create detail drawing based on the recognition result and the determined value of the aforementioned plan data 
and the aforementioned recognition means are included. 
[0005] 

[Function] According to this invention, the member data in which a door, the fittings of an aperture, a wall, a cylinder, etc. are 
shown, and the data in which the position of these members is shown are recognized from the general-drawing data of the plan 
beforehand created by CAD by the recognition means. This general-drawing data is data which expressed members, such as a 
door, the fittings of an aperture, a wall, and a cylinder, with the two-dimensional coordinate data, and the data with the detailed 
code data of a member etc. are graphic data which it does not have. 

[0006] A decision means is determined as the value which defined beforehand the dimension of each part of the member which 
shows the dimension and cylinder of each part of a wall which have been recognized based on the recognition result of a 
recognition means. Therefore, the wall and cylinder which have been recognized may serve as detail drawing, and acquire a 
p ower value . And a creation means creates detail drawing based on the recognition resu lt and the determined value of plan data 
and a recognition means. 

[0007] Thus, according to this invention, the member which shows a wall, a cylinder, etc. is automatically recognized from the 
general-drawing data of a plan, from the recognition result of plan data and a recognition means, and the determined value, in 
order to create detail drawing, it is not necessary to input the input item for specifying a member required for detail drawing like 
before, and an entry of data can be made easy by this. 
[0008] 

[Example] Hereafter, with reference to a drawing, the example of this invention is explained in detail. Drawing 1 shows the 
schematic diagram of this example, and the personal computer 10 for a construction drawing creation is constituted including 
CPU, ROM, and RAM. The tablet (digitizer) 16 and the mouse 20 are connected to the personal computer 10. The electronic 
pen 18 is formed in the tablet 16, and by contacting the nose of cam of the electronic pen 18 on the front face of a tablet 16, and 
making it move, the move tracing is changed into sequence-of-points data, and is inputted in a personal computer 10. Moreover, 
the input by the mouse 20 is also possible. 

[0009] As this tablet 16, the tablet combined with the LCD is desirable, and the menu selection in an electronic pen, the data t 
input in an electronic pen, etc. become easy by displaying a menu screen etc. on a LCD using this tablet. Moreover, it is also 
possible to connect the display for a display 12 (following, CRT) as an option. 

[0010] The program of the construction drawing generating routine explained below is beforehand memorized by ROM of this 
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personal computer 10. This routine is explained below. i _ - j . t 

FoOl 11 First an operator turns on the power of a construction drawing listing device, and chooses the general-drawing data ot 
the plan beforehand created by CAD by choosing the menu displayed on the tablet 16 or CRT12. Moreover, an operator does the 
outer wall designation to the read plan data. This outer wall designation is made to the segment determined as an outer wall with 
the electronic pen 18 or the mouse 20, and the position of this segment and a segment is recorded on RAM as outer wall data. 
F0012] The example of the general-drawing data of a plan is shown in drawing 5 . An aperture is drawn, a wall is drawn by two 
parallel lines a door is drawn by the segment which follows radii and these radii, and the stairway (in part [ in drawing 5 ] 
chisel) is drawn [ a cylinder is drawn on this plan by three parallel lines near the intersection of a segment which passes and 
expresses the heart, and ] on it by much parallel lines, namely, this plan data - a plan - each - it is expressed only with the 
two-dimensional graphic data showing a segment, radii, etc. 

r00131 At step 100 of drawing 2 , the parameter for recognition processing mentioned later is set up. This parameter is used in 
order to recognize a member from a segment, a circle, and radii, it has a number, physical relationship, etc. of radii which adjoin 
each other so that it may explain below, in addition is prepared if needed. Moreover, at this step 100, each of detailed data, such 
as various dimensions of a member, is set up as a default value. This default value is equipped with two or more values to one 
member, and may be made to set them up by selection etc. suitably. The plan data currently recorded on RAM are incorporated 
at the following step 102. . .. .... , Ac . th _ 

100141 At the following step 104, the outer wall data and finishing data which were memorized by RAM are read. As the 
following step 106 is shown in drawing 10 (1) - (3), pretreatment which therefore removes or unifies the unnecessary segment 
for which sets two or more overlapping segments to one, or makes the segment with which a part laps one or two adjacent 
segments or the segment of one way piece ****** is unified, and which remains to plan data is performed. In addition, a short 
segment is eliminated, while a long segment is made to remain, in case two or more overlapping segments are set to one. In this 
case, when it is the same length, only the segment updated at the end is made to remain, the segment with which a part laps 
makes the segment of the longer one about a duplication fraction remain, when the layers which are fields differ for example, 
illustrating, when it receives a different object, and when it receives the same object, it is unified to one segment (for example, 

when a layer is the same) , r , 

[0015] The member data which express with the following step 108 the member which shows fittings, a wall, and a cylinder 
based on the recognition routine which mentions a detail later are extracted, and the member which shows a cylinder, a wall, 
fittings etc is recognized. The label for specifying a member as the data which unified and unified the data which express with 
the following step 1 10 the member recognized as mentioned above for every member is given. The data aggregate and a member 

h» ™"Hp tn rnn-psnnnd from this label. 

[0016] At step 1 12, tfjTdata co rresponding to a labep uid a label are judged, the position and field on the plan ot each part 
material «- insert. _r^an-ardization pr ocessing which determines the detailed dimension of each part material tojyjnchthe 
i,iSn „-c -, w „ „« ,f mft nhnnqll__i Tis performed. And detail drawing ( drawing^ ) is automatically created using the technique 
known for CAD using the detailed coordinate data which becomes settled for every each part material as which adimension and 
a detailed position, and a detailed field were determined in step 1 14, and it displays on the tablet 16 or CRT 12. The example of 
the detail drawing automatically created from the plan (general drawing) of drawing 5 is shown in drawmg6 . 
[0017] Next, the parameter setup for recognition processing of step 100 is explained. Many doors and the fittings of an aperture 
are inputted into the plan for construction. An example of these fittings inputted was shown in c*aw_n£9 . A frame 
(three-way-type frame) can express the frame which is in a wall by there being no segment around a wall as shown in drawing 
(1) a door (door) can express a piece aperture door with the position and length of radii from a segment which adjoin with one 
radii, as shown in drawing 9 (2), (3), and (6), and it can express a double door door with the position the length, and radius of 
radii from the segment which adjoins with two radii so that drawing 9 (4), (5), and (7) may be resembled and it may be shown As 
shown in drawing 9 (8) and (9), the difference in arrangement of a segment can express a door, as it is alike and it is shown ,n 
drawina 9 (10), a predetermined segment (this example dashed line) can express a shutter As shown in drawing 9 (11) and (12), 
an aperture is expressed with three or more parallel segments, and can do ******. It is set up as a parameter with which the 
standard value of arrangement of the existence of these radii or a segment, the length of radii or a segment, radii, the number and 
the radii of a segment, or a segment serves as a decision criterion. .... A u 

[0018] Moreover, a dimension general to indicating an exact dimension with the dimension line, or indicating around a member 
or an attached table is indicated, and it is omitting in many cases within a plan. For this reason, a dimension etc. shall be read in 
the plan data described as follows in this example. Fundamentally, along with the dimension line, a numeric value is indicated 
with the dimension line. Moreover, a numeric value is indicated around a member. The member these numenc values are not 
indicated to be makes a default value the numeric value indicated in the format shown in the next table 1. In addition, about the 
dimension indicated in the following tables or a plan, a prism is written by x (dimension of the orientation of x) (dimension ot 
the orientation of y) with a notation "x", a circular cylinder writes only a numeric value, and a wall thickness is written by W 
(wall thickness) using notation "W]. The unit in this case is set to mm. 
[0019] 
[Table 1] 
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ELT^r^rn 311 i W ° °^ m0re modalities - For ™son, the modality of wall was classified and written to the 
following tables. By filhng m this table, a detailed setup can be performed at the detail drawing creation time 

[Table 2] 
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^VffiSK Sea™" 5 ' 0 " "° e " U "' Slra "" S °" ^ " " iS **** » * W-fad,^ 

RAM it deletes from Dkn date Wh h » ^ ? Md ?'* Wt,BCted d °° r data is recorded on 1116 Predetermined area of 

abTe is ^^£^^9tnS^^^ d0 7 "h*" StCP 2 f ° 8 ' ^ ParamCter ° f many d ° 0rS CX P lained 
progresses to step 210 aTii ( 1} " (7)) ' 0n * e other hand « when dec '*">n of step 204 and step 206 is negative, it 

i?wl?c^ jS draW " aS T a !l apertUre aS h indicates *" above-mentioned explanation was given to drawine 

^5irSS£.t^£ f0r H e T P ' e ' Jud ^ hether in ste P 21 °. *«e or more parallel lines, for examplf, three pSef 
e ScTe I « aSlS^ I T' Whe " .? SX1StS 1,16 m ° dality ° f a P erture is d etermined, these three parallel lines are 
from nHnirw^ ! ' """le reC ° rdmg 0n ^ P redete ™ned area of RAM, this extracted aperture data is eliminated 
Unec^fT^:iTT S ^ m ° da,it y ° f a P erture in «*P 212, the parameter with which an ^t^d 
x« above-mentioned door is referred to (refer to drawing 9 (1 1) and (12)) expressea 

[0025] Moreover, since a door and a shutter are expressed by the7=c7ion drawing in the combination of a specific line type 
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• whL?^ of a specific line type or a different Hne type exists, and 

extracted as door data, J^^^^^^^^^^ t ^-different line type is 
data. When determining the modality of door in this sten W ,£ of ^H ^ extracted door data .s eliminated from plan 
above-mentioned door is referred 1^ ^^^ f^ 1 ^" ^ ^ 3 ^ iS 6XpreSSed Hke the case of * e 

[0027] In this case, as shown in drawing 13 (n , it is Darallel to **** n ro ,„jh ^ r l 

equal distance, a segment L7 an d the se ' ame nt L8 are ^r.hln . ' ^ 35 f ° r the parallel Iines located in the 

corresponding to a segment U the L 'm^ L2 5 an H r * ^SKS"* * * SCgment L3> the Segment L4 ' and **** C3 
the - Jsegmenl which c^SSl^ £ ^^T** * ****,?*' < bis <™ " °" wall - on 

in consideration of coming out and modalities dffferTng - segm^Ll S « SEES" T" " sh °7 1 in drawin M3 (2) 
so that it may become the °roup of the Darallel lim-Twith n „ ? n k I de - Next ' se g ments L1 a "d L2 are divided 

drawing 13 (41 two seemenTwith an eoua len^h I \ f Cngth ' 28 Sh ° Wn in drawing 13 ^ T hen, as shown in 
wSff3» «t^a U ' § Ch "° ^ gr ° UpS ° f Paralle ' ,ineS " recognized 10 >* <*ake this 

SSt^ ^ 3 W S h ^ Paralld HneS ° f th ° reC0 ^ ed t0 be a 

C2, and C3 is ^^ v^hcS^il^Z^^ (5) ' rCmainS heart R ° r near the intersection of **** CI, 
case, as between the endp^^^^^^^^"^ ^ * ^ ^ is created " In 

the area of a closed graphic distinguishes whetheH, U VZT ? * ' 11 createsa closed S ra P nic - Next, it judges whether when 
220, a closed square sha^ex*^ J H 3 P redete ™ ned val "e (*i> example 600x 600= 3600mm) in step . 

value, a clo^g^l^^^^^J^ aS H Sn0Wn m 4=02 (6), when area is beyond a predetermined 
13 (7), while area records me daL whkh the rtlJ k' k Pr ° greSSeS t0 StCP 22 °' ° n the 0ther hand ' 35 shown i° drawing 
exacted as Ztl? h aeo ^ d ^ be a P^ of wa » » *e case of negative j^grnTnt, 

from plan data. predetermined area oi RAM under with a predetermined value , it eliminates 

a group and one wall is constituted the segment, Pfi InHPT 7 7 ? 8 ! ^ ~" 3 Segment " since u be comes P5 and 

-recognize a wall W3 by t^JS^wTSg * ° m ^ « 25 °" e S « 3nd 

KnSp^SS*" CyHnder CXiStS in StCP 218 ^ SteP 22 °' 3 * *» -e 

SsS^t^ th£ dCtailed nSi °" ° f -P 112 is ~P' ai - d - Standardization 

outer walldesignaticTreco Sed S lS5tf2S T reCOgni,,on - Moreover > at «ep 1 12, the outer wall data by the 
recognition of fte^nS?wS T^tmeSon LtSZFT* T^? 0 " m *' F " St ' dimension 

sequence as the above-mentioned ^ ^ In CaSC ' h SCarChcS 3CCOrding t0 the same 

Table 1 or 2 explained ^ScSS^X£^X^ 3 reC ° gniti ° n iS CarTied 0ut - Wkh referen « to 

drawing 15 m when the dimensionTw 80) s filled Z nl^h mem I ber k w i lthout a ^nte-tn dimension is carried out. As shown in 

H^by^ng it move ih^^^f^^^^^ ^ ° f b0th SideS ' Le - 1,16 data which ™* » P"»"el 
focusing on **** C5. In addition ^ a ' agreement with a d imension, is generated 

SSKc^ L% d ~°"f H detai,ed dimCnSi0n iS d — af - this ^ out a 

needed, a reference point or the datum line il seT up ^ SCgment ^ ^ WhiCh Standardize 3 C ^ linder and 

criteria are 

^^^^^^^Z'r ° n,y r «■? H dimenSi ° n (800X1000) iS fiUed in — the ^'" d -. it recognizes 
showing a waltwhile the e gm e olTc^SS^cSS me datumT'^ ^ ^ the Segment 

agreement with the segment showing IS ^ » h2 *o T' ^ f ^ Hne 1,16 Segment which was in 
of a cylinder) - being located - as * ah - he iS^^ufSh^JS' ' ' ^l? (interSection of the dia S°" a l line 

are generated me fl3ta wn,cn wnte ,n b y movi "g a segment and are in agreement wim a dimension 

(0035] it is shown in drawing 15 (3) --as --a notation"*" umh ,u u L j. 

the cylinder - a wall separation t ype cyl nder ****** ^ • ■ " ^ WherC the dimensi ° n (* 800 *1000) is filled in near 
P type cyl.nder - recognizing - a passage - the intersection of the heart - a reference 
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• P °!l! t -; Carrying 0ut " mis reference P° int **** each - the data which write in by moving a segment and are in agreement 
with a dimension are generated 

[0036] When the cylinder recognized as shown in drawing 15 (4) does not touch outside but exists in the interior, the data which 
write in on the basis of the intersection of the diagonal line of a cylinder, and are in agreement with a dimension are generated 
[0037] since [ in addition, ] there is little other relevance when a cylinder exists independently - a passage - the intersection of 
the heart - a reference point - carrying out - each - what is necessary is just to generate the data which write in by movin* a 
segment and are in agreement with a dimension ° 

[0038] Moreover when the cylinder has been recognized in contact with an outer wall, it carries out like the following rsetuo of 
criteria], and a reference point is set up. " ' 

[0039] [A setup of criteria] 

** In the case of a prism (a polygon is included), among the periphery sides of - cylinder (each other was adjoined), the 2nd pace 
and when a wall is in the same side, let this intersection of the 2nd page be a reference point (refer to drawing 16 (1)) 

- Among the periphery sides of a cylinder, when a wall is in the same side with the 1st page of either, let the intersection of the 
heart be a reference point as this field (refer to drawing 16 (2)). 

- the case where there is no ** of the periphery side of a cylinder in the same field as a wall - a passage - the heart - let an 
intersection be a reference point (refer to drawing 16 (3)) 

** Let the intersection of the heart be a reference point as the case of an independent cylinder and a tubular pole (refer to 
drawing 17 (1)). r 

** A rectangle cylinder passes, and when not parallel to the heart (or ****), let the intersection of the heart be a reference point a 
passage (refer to drawing 17 (2)). 

drawing"* (3 P )) SS3ge ^ ^ ^ * ^ interSeCti ° n ° f the heart be 3 reference P oint a Passage (refer to 

[0040] In addition, standardization of a variant cylinder is processed only when there is a write-in dimension. When radii are not 
included, this processing makes the intersection of an outer wall a reference point, or makes the intersection of the passage heart 
a reference point On the other hand, when radii are included, according to write-in data, it is determined that they will be a 
circular cylinder or a prism, and it processes. 

[0041] Thus, the position and field on the plan of each part material are judged, and since the detailed coordinate data which 
becomes settled for every each part material as which a dimension and a detailed position, and a detailed field were determined 
since standardization processing which determines the detailed dimension of each part material was performed can be found 
detail drawing ( drawing 6 ) can be created automatically easily. 

[0042] Next, back process processing of step 116 is explained with reference to the development generating routine of drawin« 4 

. An operator specifies the domain (domain enclosed with the dotted line of drawing 7 ) which creates a development with ~ 

reference to the tablet 16 or CRT12 as which the detail drawing created automatically is displayed. The data with the detailed 
member contained within limits the step 300 smell lever was specified to be are read, and the height data (floor height) inputted 
at the following step 302 are read. A development ( drawing 8 ) is automatically created using the technique known for CAD 
usmg the data and height data of a member which were read, and it expresses to the tablet 16 or CRT12 as the following step 

[0043] Since it recognizes in the order of the fittings of a door (door) or an aperture, a wall, and a cylinder according to this 
example as explained above Since the member which mistakes each part material, can recognize that there is nothing, and has 
beer, recognized is standardized to detailed data While members, such as **** of general drawing drawn by CAD, a cylinder a 
wall and fittings, a wnte-in dimension and a dimension table in case write in and there is nothing, and the finishing thick table of 
a wall class are recognized and a member dimension is standardized The automatic generation of a finishing line and the 

r« m f. n , S10 " Ca " be Carried out ' and a detai,ed dr awing can be easily created from simple drawing data 
[0044] ° 

[Effect of the Invention] As explained above, in order according to this invention to determine that it will be the value which 
defined beforehand the dimension of each part of the member which shows the dimension and cylinder of each part of a wall 
which recognize the member which shows a wall, a cylinder, etc. and have been recognized from the general-drawing data of a 
plan and to create detail drawing, It is necessary to input neither creating detail drawing by the handicraft from general drawing 
like before nor data detailed per each part material, and the effect that detail drawing can be easily obtained only by the input of 
simple graphic data is acquired. 
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* NOTICES * 

The Japanese ^Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the schematic diagram showing the example of this invention. 

[Drawing 2] It is the ** view showing the construction drawing generating routine of this example. 

[Drawing 31 It is the ** view showing the recognition routine which recognizes a member/ 

[Drawing 4) It is the ** view showing the operation routine of the back process which creates a development. 

[Drawing 5] It is drawing showing the example of the plan of a construction drawing. 

[Drawing 6] It is drawing showing the example of the detail drawing of a construction drawing. 

[Drawing 7] It is drawing showing the example of the detail drawing displayed in order to create the development of a 

construction drawing. 

[Drawing 8] It is drawing showing the example of the development of a construction drawing. 
[Drawing 9| It is the partial diagrammatic view showing the symbol of a door, a door, and an aperture. 
[Drawing 101 It is the flow chart showing a pretreatment routine. 

[Drawing 11] It is explanatory drawing showing the procedure of extracting door data and wall data. 

[Drawing 121 It is the partial diagrammatic view showing the symbol of an aperture. 

[Drawing 13] It is explanatory drawing for explaining the recognition process of a cylinder. 

[Drawing 141 It is the diagram showing the modality of cylinder. 

[Drawing 151 It is explanatory drawing for explaining standardization processing. 

[Drawing 161 It is explanatory drawing for explaining a setup of criteria about a prism. 

[Drawing 17] It is explanatory drawing for explaining a setup of criteria about various cylinders. 

[Description of Notations] 

10 Personal Computer 

12 Display for Display 

16 Tablet 

1 8 Electronic Pen 
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* NOTICES * 



The Japanese -Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



Field 



[Field of the Invention] this invention starts a construction drawing listing device, and relates to the construction drawing listing 
device which recognizes members, such as a cylinder and a wall, from the plan data especially created by CAD etc., and creates 
the detail drawing for construction automatically. 
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LThis document has been translated by computer. So the translation may not reflect the original precisely. 
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3 Jn the drawings, any words are not translated. 



Technique 



^ription^ Prior Art) th. 0. «~d by CM> f^^^S^^^^^^ "* 

detail towing (refer to the drawing ). ^ W «= » My expressed by 

an aperture etc, with detail drawmg »» exact i ^^°X^'^ m detail drawing by CAD conventionally, the time 

was inefficient work. 
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MEANS 



[Means for Solving the Problem] A recognition means to recognize the member this invention indicates a door, the fittings of an 
aperture, a wall, and a cylinder to be from plan data in order to attain the above-mentioned purpose, A decision means to 
determine the dimension of each part of the member which shows the dimension and cy linder of each part of a wall which have 
been recognized based on the recognition result of the aforementioned recognition means a^the value defined beforehand, and a 
creation means to create detail drawing based on the recognition result and the determined value of the aforementioned plan data 
and the aforementioned recognition means are included. 
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The Japanese patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



OPERATION 



[Function] According to this invention, the member data in which a door, the fittings of an aperture, a wall, a cylinder, etc. are 
shown and the data in which the position of these members is shown are recognized from the general-drawing data of the plan 
beforehand created by CAD by the recognition means. This general-drawing data is data which expressed members, such as a 
door the fittings of an aperture, a wall, and a cylinder, with the two-dimensional coordinate'data, and the data with the detailed 
code data of a member etc. are graphic data which it does not have. 

[0006] A decision means is determined as the value which defined beforehand the dimension of each part of the member which 
shows the dimension and cylinder of each part of a wall which have been recosnized based on the recognition result of a 
recognition means. Therefore, the wall and cylinder which have been recognized may serve as detail drawing, and acquire a 
power value. And a creation means creates detail drawing based on the recognition result and the determined value of plan data 
and a recognition means. 

[0007] Thus, according to this invention, the member which shows a wall, a cylinder, etc. is automatically recognized from the 
general-drawing data of a plan, from the recognition result of plan data and a recognition means, and the determined value, in 
order to create detail drawing, it is not necessary to input the input item for specifying a member required for detail drawing like 
before, and an entry of data can be made easy by this. 
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EXAMPLE 



[Example] Hereafter with reference to a drawing, the example of this invention is explained in detail. Drawing 1 shows the 

SiTpnJ 138 ^ ?L ^^ftr? PCrSOnaI ° 0mpUter 10 f0r 3 constructi °n drawing creation is constituted including 
CPU ROM, and RAM. The tablet (digitizer) 16 and the mouse 20 are connected to the personal computer 10. The electronic 
pen 18 is formed in the tablet 16, and by contacting the nose of cam of the electronic pen 18 on the front face of a tablet 16 and 
making it move, the move tracing is changed into sequence-of-points data, and is inputted in a personal computer 10. Moreover, 
the input by the mouse 20 is also possible. 

[0009] As this tablet 16, the tablet combined with the LCD is desirable, and the menu selection in an electronic pen, the data 
input in an electronic pen, etc. become easy by displaying a menu screen etc. on a LCD using this tablet. Moreover, it is also 
possible to connect the display for a display 1 2 (following, CRT) as an option. 

[0010] The program of the construction drawing generating routine explained below is beforehand memorized by ROM of this 
personal computer 10. This routine is explained below. 

[001 1] First, an operator turns on the power of a construction drawing listing device, and chooses the general-drawing data of 
the plan beforehand created by CAD by choosing the menu displayed on the tablet 16 or CRT12. Moreover, an operator does the 
outer wall designation to the read plan data. This outer wall designation is made to the segment determined as an outer wall with 

nnS C ^° mC **" / ? C m ° USe 20, and ^ positi0n oithis se S ment *»* a se 8 ment is record ed on RAM as outer wall data 
[0012] The example of the general-drawing data of a plan is shown in drawing 5 . An aperture is drawn, a wall is drawn by two 
parallel lines, a door is drawn by the segment which follows radii and these radii, and the stairway (in part [ in drawing 5 1 
chisel) ,s drawn [ a cylinder is drawn on this plan by three parallel lines near the intersection of a segment which passes and 
expresses the heart, and ] on it by much parallel lines, namely, this plan data - a plan - each - it is expressed only with the 
two-dimensional graphic data showing a segment, radii, etc. 

[0013] At step 100 of drawing 2 , the parameter for recognition processing mentioned later is set up. This parameter is used in 
order to recognize a member from a segment, a circle, and radii, it has a number, physical relationship, etc. of radii which adjoin 
each other so that it may explain below, in addition is prepared if needed. Moreover, at this step 100, each of detailed data such 
as various dimensions of a member, is set up as a default value. This default value is equipped with two or more values to one 

™e Slo^inTJtep 6 ^ ^ ^ ^ " P ^ SeleCti ° n 11,6 pla " data CUrrently reCOrded on RAM m incorporated 

[0014] At the following step 104, the outer wall data and finishing data which were memorized by RAM are read As the 
following step 106 is shown in drawing 10 (1) - ( 3 ), pretreatment which therefore removes or unifies the unnecessary segment 
for which sets two or more overlapping segments to one, or makes the segment with which a part laps one or two adjacent 
segments, or the segment of one way piece ****** is unified, and which remains to plan data is performed. In addition, a short 
segment is eliminated, while a long segment is made to remain, in case two or more overlapping segments are set to one In this 
case, when it is the same length, only the segment updated at the end is made to remain, the segment with which a part laps 
makes the segment of the longer one about a duplication fraction remain, when the layers which are fields differ for example, 

when riay^tlL'sSer 8 * ° bjeCt ' ^ ^ * reCeiVCS *" ^ ° bjeCt * U """^ * 006 Segment (f ° r eXamp '*' 

^ member data which ex P ress with *e following step 108 the member which shows fittings, a wall, and a cylinder 
based on the recognition routine which mentions a detail later are extracted, and the member which shows a cylinder, a wall, 

the foltwin^n 0 no Z t t k 61 f ° r SpeC L fying 3 membCr aS Ae data Which unified and unified me data wh *h express with 

^zz^^ZEssr* 35 mentioned above for every member is given - ™ e data aggregate and a member 

™,!£Lf 1 SteP 7 12 ; the , data c ° n 1 es P ondin g 10 a la *>el and a label are judged, the position and field on the plan of each pan 
material are judged, and standardization processing which determines the detailed dimension of each part material to which the 
knoi^r Sn 23 " m TTVT is Performed. And detail drawing ( drawing 6 ) is automatically created using the technique 

Sled oo^oHnH ^'h ^ H d r C M rdinate , data WhiCh beC ° meS Sett ' ed f ° r CVery each P** material 35 which a dimension and 
! ' , , d fl6ld WCre determined in ste P 1 14, and it displays on the tablet 16 or CRT12. The example of 

toe detai l drawing automatically created from the plan (general drawing) of drawing 5 is shown in drawing 6 

are nnu^d'in^ ZT*J ^ ^ reCOgn A kion P™<*™& of step 100 is explained. Many doors alriTnTfutings of an aperture 
are mputted into the plan for construction. An example of these fittings inputted was shown in drawing 9 A frame 
(three-way-type frame) can express the frame which is in a wall by there being no segment around a wall as shown in drawing 
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' ( 1). a door (door) can express a piece aperture door with the position and length of radii from a segment which adjoin with one 
radii, as shown in drawing 9 (2), (3), and (6), and it can express a double door door with the position, the length, and radius of 
radii from the segment which adjoins with two radii so that drawing 9 (4), (5), and (7) may be resembled and it may be shown As 
shown in drawing 9 (8) and (9), the difference in arrangement of a segment can express a door, as it is alike and it is shown in 
drawing 9 (10), a predetermined segment (this example dashed line) can express a shutter As shown in drawing 9 (11) and (12), 
an aperture is expressed with three or more parallel segments, and can do ******. It is set up as a parameter with which the 
standard value of arrangement of the existence of these radii or a segment, the length of radii or a segment, radii, the number and 
the radii of a segment, or a segment serves as a decision criterion. 

[0018] Moreover, a dimension general to indicating an exact dimension with the dimension line, or indicating around a member 
or an attached table is indicated, and it is omitting in many cases within a plan. For this reason, a dimension etc. shall be read in 
the plan data described as follows in this example. Fundamentally, along with the dimension line, a numeric value is indicated 
with the dimension line. Moreover, a numeric value is indicated around a member. The member these numeric values are not 
indicated to be makes a default value the numeric value indicated in the format shown in the next table 1. In addition, about the 
dimension indicated in the following tables or a plan, a prism is written by x (dimension of the orientation of x) (dimension of 
the orientation of y) with a. notation "x\ a circular cylinder writes only a numeric value, and a wall thickness is written by W 
(wall thickness) using notation "W]. The unit in this case is set to mm. 



[0019] 
[Table 1] 




!*? 


tt : 


6 5 0X650 


ft£ : 


8 5 0 


: 


4 5 0 X 9 0 0 


: 


4 5 0 X 9 0 0 




3 5 0X650 


a* : 


Wl 8 0 




Wl 5 0 







[0020] Moreover, the wall has two or more modalities. For this reason, the modality of wall was classified and written to the 
following tables. By filling in this table, a detailed setup can be performed at the detail drawing creation time. 



[0021] 
Table 2] 


mm 


mm 




RC 




30/20 


LGS 


120 


20 




110 


20 


ALC 


150 


25 



[0022] in addition, the above-mentioned Table 1 and 2 -- illustrating of a plan - it is desirable to classify into the layer defined 
beforehand and to be indicated so that it can distinguish at the time of a recognition at the time moreover, a passage -- the heart, 
a wall, a cylinder, fittings, and the dimension line - illustrating of a plan it is desirable to classify into the layer beforehand 
defined at the time, and to be indicated 

[0023] Next, the recognition routine which recognizes the member of step 108 with reference to drawing 3 is explained. This 
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mcmberrecognition is recognized in the order of the heart, ** fittings, ** wall, ** cylinder, and ** others as **. First, plan data 
are incorporated, it passes in step 201 from RAM, in step 200, and the heart is recognized. It judges whether radii exist at the 
following step 202, when radii do not exist, it progresses to step 210, when radii exist, it judges whether the segment which 
follows the radii the end was judged to be at step 202 in step 204 exists, and when decision of step 204 is affirmation, it judges 
whether the other end of the segment judged at step 204 in step 206 is in agreement with the center of radii. Extraction data are 
eliminated, while data extraction of the modality of door is determined and carried out, when decision of step 206 is affirmation. 
For example, as shown in drawing 11 , while it judges that the symbol of the door drawn by the segment S as radii A exists, this 
radii A and segment S are extracted as data of door D and this extracted door data is recorded on the predetermined area of 
RAM, it deletes from plan data. When determining the modality of door in this step 208, the parameter of many doors explained 
above is referred to (refer to drawing 9 (1) - (7)). On the other hand, when decision of step 204 and step 206 is negative, it 
progresses to step 210 as it is. 

[0024] Since three parallel-lines P is drawn as an aperture as it indicates that above-mentioned explanation was given to drawing 
\2 with a construction drawing, for example, Judge whether in step 210, three or more parallel lines, for example, three parallel 
lines with an equal length, exist, and when it exists The modality of aperture is determined, these three parallel lines are 
extracted as aperture data, and while recording on the predetermined area of RAM, this extracted aperture data is eliminated 
from plan data. When determining the modality of aperture in this step 212, the parameter with which an aperture is expressed 
like the case of the above-mentioned door is referred to (refer to drawing 9 (1 1) and (12)). 

[0025] Moreover, since a door and a shutter are expressed by the construction drawing in the combination of a specific line type 
or a different line type, Judge whether in step 230, the combination of a specific line type or a different line type exists, and 
when it exists The modality of door is determined from these line types, a specific line type or a specific different line type is 
extracted as door data, and while recording on the predetermined area of RAM, this extracted door data is eliminated from plan 
data. When determining the modality of door in this step 232, the parameter with which a door is expressed like the case of the 
above-mentioned door is referred to (refer to drawing 9 (8) - (10)). 

[0026] Furthermore, in a construction drawing, two parallel lines are drawn as a wall. Moreover, there is a case where the 
cylinder is buried in a wall. For this reason, when it judges whether two parallel lines exist at the following step 214 and it is 
judged that two parallel lines exist, parallel lines are divided in step 215 and two parallel lines with an equal length are extracted 
as wall data in step 216, and while the extracted data are recorded on the predetermined area of RAM, it eliminates from plan 
data. 

[0027] In this case, as shown in drawing 13 (1), it is parallel to **** CI, C2, and C3, and, as for the parallel lines located in the 
equal distance, a segment L7 and the segment L8 are searched corresponding to a segment L3, the segment L4, and **** C3 
corresponding to a segment LI, the segments L2, L5, and L6, and **** C2 corresponding to **** CI. this time -- one wall -- on 
the way - the segment which doubles with the length of **** CI, C2, and C3, and expresses a wall as shown in drawing 13 (2) 
in consideration of coming out and modalities differing - segments LI and L8 are divided Next, segments LI and L2 are divided 
so that it may become the group of the parallel lines with an equal length, as shown in drawing 13 (3). Then, as shown m 
drawing 13 (4), two segments with an equal length which are the groups of parallel lines are recognized to be walls, make this 
wall data, and extract and eliminate it. 

[0028] Thus, since the cylinder is contained in the plan data from which the parallel lines of the fraction recognized to be a wall 
were eliminated, the segment which passes as shown in drawing 13 (5), and remains heart R or near the intersection of **** CI, 
C2, and C3 is searched with the following step 218, the searched segment is connected, and a closed graphic is created. In this 
case, as between the endpoints of a segment serves as a curtate distance, it creates a closed graphic. Next, it judges whether when 
the area of a closed graphic distinguishes whether it is beyond a predetermined value (this example 600x 600= 3600mm) in step 
220, a closed square shape exists near the intersection, and as shown in drawing 13 (6), when area is beyond a predetermined 
value, a closed graphic recognizes it as it being a cylinder, and progresses to step 220. On the other hand, as shown in drawing 
13 (7), while area records the data which the closed graphic has recognized to be a part of wall in the case of negative judgment, 
extracted as wall data, and were extracted on the predetermined area of RAM under with a predetermined value, it eliminates 
from plan data. 

[0029] As step 220 is shown in drawing 14 (1) - (3), the modality of cylinder If all interior angles is [ a closed graphic ] 
abbreviation right angles in four square shapes and the center of radii has the same "prism" closed graphic only with radii, a 
"circular cylinder", If it is except these, it is determined that it will be either of the "variant cylinders", a closed graphic is 
extracted as cylinder data, and while the extracted data are recorded on the predetermined area of RAM, it eliminates from plan 
data. 

[0030] In addition, as a cylinder is not buried in a wall but it is shown in drawing 1 1 only in the case of a wall, a door is 
recognized, and since door data are eliminated from plan data (step 208), the group of two parallel lines PI and P2 and the group 
of two parallel lines P3 and P4 are recognized as walls Wl and W2. segments P6 and P7 -- a segment - since it becomes P5 and 
a group and one wall is constituted, the segments P6 and P7 separated at the narrow spacing are recognized as one segment, and 
can recognize a wall W3 by the group of segments P6 and P7 and P5 

[0031] Moreover, when only a cylinder exists independently, in step 218 and step 220, a cylinder is recognized like the 
above-mentioned processing. . . 

[0032] Next, standardization processing which determines the detailed dimension of step 1 12 is explained: Standardization 
processing in this example includes the write-in dimension recognition. Moreover, at this step 1 12, the outer wall data by the 
outer wall designation recorded on RAM which gave [ above-mentioned ] explanation are referred to. First, the dimension 
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recognition of the member with a wnte-in dimension is searched and carried out. In this case, it searches according to the same 
sequfnce as the above-mentioned member recognition processing, and a dimension recognition is carried out. wS, referenSTo 
I™ °Un?T ?T * edl ™™™ i*ec*nition of the member without a write-fn dimension is carried out XsAo^ih, 
^111 (1). when the dimension (W180) is filled in near the wall, the line of both sides, i.e., the data which wrifeta pSSJ 
hnes by making it move the same amount every on the basis of **** C5, and are in agreement with a dimension, is tneraTed 
focusing on *** C5 . In addmon, since outer wall designation is made as explained above, when the correspond ngCl fs an 
mm^S an external P° slt,on 15 made t° and it may be made to move an internal position. 

[0033] When a writes in a cylinder and there is a dimension, a detailed dimension is determined after this cylinder carries out a 

tZT n re f C ° gmtl0n -. SmC \ U ? Ces m ™ nS thC P ° Siti0n ° f * e Segment and radii which standardize a cylinder and criteria are 
needed, a reference point or the datum line is set up. 

[0034] For example, as shown in drawing 15 (2), when only the dimension (800x1000) is filled in near the cylinder, it recognizes 
as a common type cylinder, m this case - since one segment of the recognized cylinder is in agreement with the segment 
showing a wall, while the segment of a cylinder is located in the datum line, using as the datum line the segment which was in 
agreement with the segment showing this wall - a passage - a heart R2 top - a reference point (intersection of the diagonal Tine 

a^e geSed " " " " " **** *" by ""^ 3 Segment ^ m in agreement with » *nJ2» 

EiinH S Sh ° Wn i " drawingl5 < 3 ) " *? - a notat ion "*" -- with - the case where the dimension (*800xl000) is filled in near 
the cylinder - a wall separation type cylinder ****** - recognizing - a passage - the intersection of the heart - a reference 

^r^z-f^Sr* point **** ~ each - ** data which write in by moving a segment and « » ag — 

Si!! 6 " th h e CyIi " d t e h r rec °8 ni2ed as shown in drawing 15 (4) does not touch outside but exists in the interior, the data which 

10037 7n, M a HH> *\ l T SeC T<° f th K C dm f ° nal Hne ° f 3 Cylinder ' and m in agreement with a di ™"sion are generated. 
0037] since [ m addition ] there ,s little other relevance when a cylinder exists independently - a passage - the intersection of 

SI^Th' 6 P ° mt " Ca r in , g ° Ut " CaCh " What is necessary is J ust t0 gen ' rate *e data whichwrite in Sy^nga 

segment and are m agreement with a dimension 5 

S ] n 1 M a °nH 0 ! Ve V Vhen ^ Cylinder ^ bee " recognized in with an outer wall, it carries out like the following [setup of 

criteria], and a reference point is set up. 6 l ^ lu r " l 

[0039] [A setup of criteria] 

17wt™n f 3 ^ P ° ,y ^ 0n I' m u lUded) ' am ° ng * e Periphery Sides 0f " c y" nder < each other wa * adjoined), the 2nd page 
and when a wall is m the same side, let this intersection of the 2nd page be a reference point (refer to drawin* 16 (1)) 

heaTh?, ^ °k a r y !!, nder ; WhCn 3 Wa " 15 in the Same Side with ^ lst P a 8 e of either, let the intersection of the 

heart be a reference point as this field (refer to drawing 1 6 (2)) 

- the case where there is no ** of the periphery side of a cylinder in the same field as a wall - a passage - the heart - let an 
intersection be a reference point (refer to drawing 16 (3)) 

drawing?" Or' 110 " ^ ^ ^ ^ 3 ^ ° f ^ independent c y linder and a tubular P ole ( ref er to 

^st^ ^^ r ^ ParaJlel t0 ^ ^ " ^ kt ^ interSeCti ° n ° f ^ hCart te a referenCe P° int a 
^W^the passage heart does not lie at right angles, let the intersection of the heart be a reference point a passage (refer to 

SSI? S?f ti0n ' Standard f tio k n of a variant cy'i^r is processed only when there is a write-in dimension. When radii are not 

a^faS^TS'S ^ CS h V M T 6C T ° f ^ ° Uter ^ 3 referenCe P0int ' ° r makes the intersection of the passage hem 

cwJlrTvT , hand ' WhCn rad " 3X6 lnC,uded ' accordi "S 10 write ' in data > ^ is determined that they will bi a 

circular cylinder or a prism, and it processes. 

be^l^i? 051110 " and K fidd ° n thC P ! a " ° f CaCh pa " material 316 J udged ' and since the detailed coordinate data which 
becomes settled for every each part material as which a dimension and a detailed position, and a detailed field were determined 
since standardization processing which determines the detailed dimension of each part material was performed can be o™d 
detail drawing ( drawing 6 ) can be created automatically easily ' 

^A^on^c'^r 00 ! 58 pr0CeSsi " g of ste P 1 16 is ex P lained with reference to the development generating routine of drawing 4 

'f^^iS^lTJ^i^ r? 0 ^ ^ d0 " ed Hne of drawing7 > wh ^ h cnL. a development witf^ 
reference to the table 16 or CRT 12 as which the detail drawing created automatically is displayed. The data with the detailed 

med """"J* StCp 300 Sme " lever was specified t0 «* « read ' ^ *e height dat Soothe ^jScd 
t A Zl'f A d T l0 T n K l ( draWi "^ 8 > iS -Really created using the° technique known for CAD 

using the data and height data of a member which were read, and it expresses to the tablet 16 or CRT 12 as the following step 

l ^ ] JJT h , reCOgni2 K eS in * e 0rder of the flings of a door (door) or an aperture, a wall, and a cylinder according to this 
example as explamed above Since the member which mistakes each part material, can recognize that there is nothing and has 
been recognized ,s standardized to detailed data While members, such as **** of general dLin^ d awn by CAD a cy^nde^ a 
wa^ and fittings, a wnte-m dimension and a dimension table in case write in and fhere is nothing^ and i^^ M^^ 
a wall class are recognized and a member dimension is standardized The automatic generation of a finishing line a°nd the 
dimension line can be earned out, and a detailed drawing can be easily created from simple drawing data 
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